ABSTRACT
The experienced ratios of the probable error in pointing to the limit of angular resolution are, moreover, smaller than was expected for the narrower effective widths of telescope apertures and frequently they do not exceed 1 on certain aspects of prism refractometry it was assumed that the errors of telescope pointings do not constitute a serious problem even when seeking to attain a precision extending to the sixth decimal place in index of refraction. In the design of spectrometers for high accuracy in index measurement, however, the desirability of increasing the pointing accuracy by providing rather wide apertures in the telescopic system is quite generally imphed and sometimes it is definitely stated that the greater widths are necessary for obtaining sufficient precision in angular measurements.
Since effective aperture is dependent on the length or horizontal extent of the polished vertical surface of the prism, it therefore becomes of considerable importance to determine the requisite dimensions of a prism for index measurements of a stipulated accuracy by means of a given number of minimum-deviation observations. In the investigation of prism size, and also in the related problem of establishing the necessary precision in the azimuthal orientation of a prism, the most important factors to be considered are the accuracy with which telescopes may be pointed and the degree of homogeneity of the refracting media.
The first of these factors, the metrological power of telescopes, has not received adequate attention in spectometry, perhaps because it has usually been second in importance to the question of homogeneity. 
L cos % where % is the angle which the incident rays make with the normal to the face of the prism. Then from equations (1) and (4) (2) and (5) [v i. 6 white light (which is used in prism-angle measurements), and using for K the value 1/25 which, according to the author's experience (see Section II), is fairly conservative, equation (6) becomes N, =(^m j (7) for 60°prisms, if L is expressed in centimeters. When using indices of 1.4, 1.6, and 1.8, respectively, it will, therefore, be found that prism surface lengths ( The curve of Figure 3 shows some values of P. E. i which were obtained with the previously mentioned 45°prism of 1.52 index p| refraction.
For each of the 4 wave lengths used these data result from 8 sets consisting of 10 observations each. The increased error porresponding to the use of shorter wave lengths is contrary to expectations.
In agreement with this result, however, the writer ias also found that errors in micrometric telescope pointing are larger when using radiation of the higher frequencies. It is suggested that relatively greater aberration and lower visibility, together with certain difficulties due to chromatic parallax, Consequently, in lieu of an assumption concerning this distribution, there is presented in Figure 4 some experimental data on the character of the error curve which is obtained when making prism orientations by the ordinary methods. Upon substituting for AD of equation (11) the appropriate elemental tolerance (in radians), namely, Then from equations (3) and (13) Figure 1 , and IV is computed from curve D\ of Figure 2 by means of equation (13) . From a comparison of the ordinates of these curves it appears that the average s ystematic effect of prism orientation error is equal to 0.6 of the absolute value of the probable error of a single telescope pointing.
Its ordinates would average less than one-third of those of curve B, as drawn in Figure 1 and reproduced in Figure 6 In the present investigation a more directly useful relationship to establish is that between the probable error in telescope pointing and the arithmetical average of the departures from minimum deviation, since the latter is an actual error which affects an index measurement resulting from a number of independent orientations for minimum-deviation observations. Accordingly, equation (13) has been used in the computations for curve ZV of Figure 6 , and a com- In obtaining equation (16) the radical sign is removed from the factor V2, as used in the numerator of equation (5), because the departures from minimum deviation are of positive sign at the orientations for both right and left observational positions. Moreover, this average departure, unlike the error expressed by equation (5), is independent of the number of observations. This is a strictly fundamental limitation to which reference has already been made in Sections III, 2 and IV, 3. It may be noticed that this empirical result, equation (16), [Vol. 6 when compared with equation (5) 
